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PAGE 3/21 * RCVD AT 12/2/2005 3:20:53 PM [Eastern Standard Time] ' S VR: USPTO-EFXRF-6/29 * DNIS:2738300 1 CSID:612 332 4731 * DURATION (mm-ss):04-58 



DEC-02-2005CFRI) 15:00 FOGG AND ASSOCIATES, LLC 



(FAX)612 332 4731 



P. 



APPEAL BRIEF UNDER 37 C.F.R, § 4 1 .37 Pag* 2 

Serial Number 10/033,156 : 

Filing Date; October 25, 2001 Attorney Docket No. 125.020US01 

Title: SEALED NITRIDE LAYER FOR INTEGRATED CI RCUITS 

1. REAL PARTY IN INTEREST 

The real party in interest of the abovc-captioncd patent application is the assignee, 
Intersil Americas Inc. 

2. RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to Appellant that will have a 
bearing on the Board's decision in the present appeal. 

3- STATUS Off CLAIMS 

The present application was filed on October 25, 2001 with claims 1 -22* A non- 
final Office Action was mailed March 1, 2004. A final Office Action was mailed on 
January 10, 2003. A second Final Office Action was mailed on August 7, 2003* An 
Advisory Action was mailed on December 3 1 , 2003. An Office Action was mailed on 
August 25, 2004* A Final Office Action (hereinafter "the Final Office Action") was 
mailed March 25, 2005. Claims 1-12 and 14-17 stands twice rejected, remain pending, 
and are the subject of the present Appeal. Claims 1 3 and 1 8-22 have been canceled. 

4. STATUS Of AM^DMENTS 

No amendments have been made subsequent to the Final Office Action dated 
March 25, 2005. 

5» SUMMARY()FLCLAIMED SUBJECT MATTER 

Pursuant to 37 C.F.R. §41 *37(c)(l)(v) > Applicant provides the following concise 
explanation of the subject matter defined in each independent claim with reference to the 
specification by page and line number and to the drawings by reference number. 
Applicant submits that the citations to the specification and drawings arc not intended to 
be exhaustive and that other support for the various claims may also be found throughout 
the specification and drawings. 

Some aspects of the present inventive subject matter include, but are not limited 
to, methods for forming a scaling nitride layer in semiconductor devices in integrated 
circuits. The below summaries do not provide an exhaustive or exclusive view of the 
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present subject matter, and the Appellant refers to the appended claims and its legal 
equivalents for a complete statement of the invention. 

A. Claim 1 

Claim 1 is directed at method of forming a sealing nitride layer 106 overlaying an 
oxide layer 1 02 that is in a contact opening, such as 1 07, 1 09 and 1 1 1 , of an integrated 
circuit. This is illustrated in Figures 3C through 3E and described on page 8, line 1 
through page 1 0, line 4 of the present application. The method includes forming a second 
layer of nitride 160 overlaying a first layer of nitride 1 06 without any intervening layers 
between the first and second layers of nitride to form the sealing nitride layer 106 and 
1 60. The second layer of nitride 1 60 is further overlaying and in contact with an exposed 
portion of a surface 129 of a substrate 104 in the contact opening 107, 109 and 111 and 
sidewalls of the contact opening, such as 1 07, 1 09 and 111. Using reactive ion etching 
(RLE etch), such as that illustrated Figure 3F and described in page 9, lines 1 through line 
21) without a mask to remove a portion of the second nitride layer 1 60 adjacent the 
surface 129 of the substrate 104 in the contact opening, such as 107, 109 and 1 1 1 to 
expose a portion of the surface 129 of the substrate in the contact opening without 
removing portions of the second nitride layer 1 60 covering the sidewalls of the contact 
opening, such as 107, 109 and 111. 

B» Claim 7 

Claim 7 is directed to a method of forming an integrated circuit. This is 
illustrated in Figures 3C through 3E and described in page 8, Line 1 through page 10, line 
4 of the present application. The method includes forming a layer of oxide 1 02 over a 
surface 129 of a substrate 1 04, Figure 3 A, page 7, lines 24-25. Forming a first layer of 
nitride 1 06 overlaying the layer of oxide 102, Figure 3C, page 8 lines 1 -2, Forming a 
contact opening, such as 1 07, 1 09 and 111 of Figure 3D, through the first layer of nitride 
106 and the oxide layer 1 02 to expose a portion of the surface of the substrate, page 8, 
lines 14-1 5- Forming a second layer of nitridel60 overlaying the first layer of nitride 
106, Figure 3E, page 8 lines 22-23. The second layer of nitride 160 also is also formed to 
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overlaying the exposed portion of the surface of the substrate in the contact opening, such 
as 1 07, 1 09 and 111, and sidewalls of the contact opening. Using a reactive ion etch (Rl£ 
etch) without a mask (page 9, lines I through 6, Figure 3F) on the substrate for a pre- 
determined amount of time to remove a portion of the second layer of nitride 1 60 
overlaying the surface of the substrate in the contact opening, such as 1 07, 1 09 and 1 1 1 , 
without removing the portions of the second nitride layer 160 overlaying the sidewalls of 
the contact opening and without removing portions of the first nitride layer 1 06 
overlaying the oxide layer 102, wherein the oxide layer 102 is scaled by the first and 
second nitride layers 106 and 1 60, Figure 3F, page 9, lines 1-21 . 

C. Claim 14 

Claim 1 4 is directed to a method of forming semiconductor devices in an 
integrated circuit- The method includes forming a plurality of device regions, such as 
device regions 1 1 2 of a first conductivity type in a substrate 1 04 adjacent a surface 1 29 of 
the substrate 104, Figure 3A, page 7, lines 21 through 2 of the present application. 
Forming an oxide layer 1 02 over a surface 129 of a substrate 104, Figure 3 A, page 7, 
lines 24-25. Patterning the oxide layer 102 to expose prc-sclccted portions of the surface 
of the substrate* Figure 3B, page 7, lines 26-28. Forming a first layer of nitride 1 06 
overlaying the oxide layer 102 and the exposed portions of the surface of the substrate 
1 04, Figure 3C, page 8, lines 1-2. Implanting ions of a second conductivity type through 
the layer of nitride 106 into the substrate 104 to form device regions, such as 1 14 and 116 
of the second conductivity type, wherein remaining portions of the oxide layer 102 under 
the nitride layer 106 selectively stop the ions from entering the substrate 1 04 to 
selectively define edges of the device regions, such as 1 14 and 1 1 6 of the second 
conductivity type, Figures 3C and 3D, page 8, lines 3-13. Forming contact openings 107, 
109 and 1 1 1 to expose a portion of each of the device regions, such as 107, 109 and 111 
of the first and second conductivity type in the substrate 104, Figure 3D, page 8, lines 14 
through 1 5. Forming a second layer of nitride 160 over the first layer of nitride 106, the 
second layer of nitride 1 60 also overlaying the exposed portions of each of the device 
regions, such as 1 1 2, 1 1 4 and 1 1 6, in their associated contact openings and sidewalls of 
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each of the contact openings 107, 109 and 1 1 1, Figure 3E, Page 8»ilines 22-24. Exposing 
the substrate to a reactive ion etch (RIE etch) for a prc-detcrmined? amount of time (page 
9, lines 1 through 6, Figure 3F) to remove portions of the second layer of nitride 1 60 
adjacent a surface of each device region, such as 1 1 2, 1 14 and 1 1 6 in an associated 
contact opening 107, 109 and 111, wherein the substrate is not exposed to the RTE etch 
long enough to remove all of the portions of the second nitride layer 160 overlaying the 
respective sidcwalls of each of the contact openings 107, 109 and 1 1 1 and portions of the 
first layer of nitride 1 06 overlaying the oxide layer 1 02 so that the oxide layer 1 02 
remains scaled by the first and second layers of nitride, Figure 3F,:page 9, lines 1 -21 . 

6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether Claims 1-12 are obvious under 35 USC § 103(a) based on Tu et ah (U.S. 
Patent No. 6,486,033) in view of Wu (U,S, Patent No. S,679,60l). 

Whether Claims 14-17 are obvious under 35 USC § 103(a) based on Tu et ah in 
view of Wu, Leung ct al. (U.S. Patent No, 6,573,548) and Wolf et al. ("Silicon 
Processing for the VLSI Era, Vol. 1 : Process Technology," Lattice Press, Sunset Beach, 
CA(l986),pgs. 323-324). 

7. ARGUMENT 

A) The Applicable Law under 35 U JS. C. § 103(a) 

35 U.S.C. § 103 provides in relevant part: 

Conditions for patentability, non-obvious subject matter. 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 1 02 of this title, if the differences between 
the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

'The ultimate determination., + whether an invention is or is not obvious is a legal 
conclusion based on underlying factual inquiries including (1) the scope and content of 
the prior art; (2) the level of ordinary skill in the prior art; (3) the differences between the 
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claimed invention and the prior art; and (4) the objective evidence of nonobviousness." In 
reDembiczak, 175 F.3d 994, 998, 50 USPQ2d 1614, 1616 (1999) (citing Graham v. John 
Deere Co., 383 U.S. 1, 17-1 8, 148 USPQ 459, 467 (1966)). 

When applying 35 U.S.C. § 103, the claimed invention must be considered as a 
whole; the references must be considered as a whole and must suggest the desirability 
and thus the obviousness of making the combination; the references must be viewed 
without the benefit of impermissible hindsight vision afforded by the claimed invention 
and a reasonable expectation of success is the standard with which obviousness i$ 
determined Hodosh v. Block Drug Co., Inc., 786 F.2d 1 1 36, 1 143 n.5, 229 USPQ 1 82, 
187 n.5 (Fed. Cir. 1986). 

To establish a prima facie case of obviousness, three basic criteria must be met 
First, there must be some suggestions or motivation, cither in the references themselves 
or in the knowledge generally available to one of the ordinary skill in the ait, to modify 
the reference or to combine reference teachings. Second, there must be a reasonable 
expectation of success. Finally, die prior art reference (or references when combined) 
must teach or suggest all the claim limitations. MPEP 2143. 

The teaching or suggestions to make the claimed combination and the reasonable 
expectation of success must both be found in the prior art, not in the applicant's 
disclosure. MPEP 2143 citing In rc Vacck, 947 F.2d 488, 20 USPQ2d 1 438 (Fed Cir. 
1991). 

B. Discussion of the rejection of Claims 1-6 under 35 LLS. C § 103(a) as 
being unpatentable over Tu et al (LLS* Patent No. 6,486,003) in view of Wu (U,S, 
Patent No. 5,679,601). i 

L Rejection of Claim 1 under 35 U.S. C- § 103(a) 
Independent Claim 1 was rejected by the Examiner as being unpatentable 
over Tu ct al (U.S. Patent No. 6,486,003) (the Tu et al. reference) in view of Wu 
(U.S. Patent No. 5,679,601Xthc Wu reference). Applicant respectfully traverses 
the rejection. i 
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Claim 1 is directed to a method of forming a sealing nitride layer i 
overlaying an oxide; layer that is in a contact opening of an integrated circuit The 
method includes using reactive ion etching (RIE etch) without a mask to remove a 
portion of a second nitride layer adjacent the surface of the substrate in the contact 
opening to expose a portion of the surface of the substrate in the contact opening 
without removing portions of the second nitride layer covering the sidewalls of 
the contact opening. 

The Examiner acknowledges that the Ti et al. reference does not teach an 
RIE etch of the second nitride 28 without a mask to expose a portion of the i 
surface of the substrate without removing portions of it covering the sidewalls of 
the contact as is claimed in Claim 1 of the present application. The Examiner 
suggests the use of the Wu reference for this concept 

The Examiner, in regards to the Tu et al. reference, identifies nitride 
spacers 24 as the first nitride layer and nitride 2$ as the second layer of nitride in 
claim 1 of the present application. The Tu et al. reference relates to a structure in 
which nitride spacers 24 are formed on vertical side walls from a first nitride layer 
9 (column 4, lines 20-24 and Figure 8 of the Tu reference)* A second nitride layer 
28 is then formed over the surface of the device (column 3, lines 27-30 and Figure 
8). Three layers of intcrpoly oxide 50, 52 and 72 are subsequently deposited on 
the structure before contacts, such as that containing conductor 78 that contacts 
doped region 44, are formed (column 4, lines 31-60 and Figure 10). 

The process sequence for the nitride layers in the Tu et al. reference is in 
the inverse of what is claimed in claim 1 of the present application and teaches * 
away from what is claimed in claim 1 of the present application, in the present 
application, a first nitride layer is formed (1 06 of Figure 3D) and patterned with a 
mask. A second nitride layer 1 06 is then deposited. A REI without a mask is . 
then applied to leave portions of second nitride on the sidewalls of the opening* 
through the first nitride 106 as shown in Figure 6 and claimed in Claim 1. In the 
Tu et al. reference, on the other hand, a first layer of nitride is deposited on a i 
patterned wafer surface as shown in Figure 7. RIE etches removes all nitride I 
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from horizontal surfaces leaving portions on vertical sidcwalls (nitride spacers 24) t 
as shown in figure 8- A second layer of nitride 28 is then deposited over the i 
wafer surface (Figure 8) through which subsequent etches arc preformed using a 
mask. 

The Examiner seems to suggest that one could simply apply an RIE etch i 
without a mask to the second nitride layer 28, as is required by Claim 1 of the s 
present application, to achieve the structure disclosed in the present application. 
This however, will not work because an RIE etch that clears the nitride from the 
contact area will remove the same amount of nitride from other horizontal £ 



surfaces such as that over the left edge of oxide filled shallow trench isolation 
(STI) region 22, That would not form a sealing nitride layer overlaying an oxide 
layer in a contact opening, as is required in Claim 1, of the present application. 
Hence, the Tu et al. reference actually teaches away from what is claimed in 
Claim 1 of the present application. 

Moreover, the method taught in the present application and claimed in 
Claim 1 , deposits the second layer of nitride 160 to be etched without a mask on 
the first layer of nitride 106 (Figure 3E). By doing this, the RIE etch can proceed 
through the entire thickness of the second nitride layer 1 60 and a portion of the 
underlying first nitride layer 106 (allowance for over etch to insure removal of all 
of layer 1 60 form the horizontal surfaces) and still leaving a sealing nitride layer 
over horizontal surfaces as shown in Figure 3 of the present application. The 
structure in the Tu et al. reference lacks the underlaying first nitride layer on the 
horizontal surfaces which is which is necessary to obtain a sealing nitride layer ' 
after the unmasked RIE etch of the second nitride layer 1 60 as is required in * 
Claim I of the present application. 

The Wu reference relates to an RIE etch without a mask to form nitride 
spacers 22 (similar to spacers 24 of the Tu et al. reference) on sidewails of 
openings (column 3, line 65 through column 4, line 5 and Figure 7)« Like the Tu i 
et al. reference, the Wu reference docs not teach depositing a second layer of i 
nitride overlaying the first layer of nitride and then etching without a mask to i 
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Form a sealing nitride layer as it is claimed in claim 1 of the present application. 
Moreover, the opening in the Wu reference is not a contact opening as i$ claimed 
in claim 1 of the present application, but an opening to which a filed oxide 
isolation will be grown (column 4, lines 6-20 and Figure 9). Accordingly, neither 
the Tu et al. reference nor the Wu reference teach or suggest the elements as set 
out in claim 1 of the present application. 

Reversal of the rejection, of independent claim 1 is requested. 

ii. Rejection of Claims 2-6 under 35 U.S. C. § 103(a) 

The Examiner rejected claims 2-6 as being unpatentable over Tu et al 
(U.S. Patent No. 6,486,003) (the Tu et ah reference) in view of Wu (U.S. Patent 
No. 5,679,601 )(the Wu reference). Applicant respectfully traverses the rejection. 

Claims 2-6 depend from claim 1 , and, as such include the limitations 
discussed above with respect to claim 1. Therefore, claims 2-6 are allowable. 

Reversal of the rejection is requested. 



C- Discussion of the rejection of claims 7-12 under 35 U.S. C. § 103(a) as 
being unpatentable over Tu et al (UJS. Patent No. 6,486,003) in view of Wu (U-S- 
PatcntNo, 5,679,601). 

i. Rejection of claim 7 under 35 U.S. C. § 103(a) 
Independent claim 7 was also rejected by the Examiner as being 
unpatentable overTu et al (U.S. Patent No. 6,486,003)(the Tu et al. reference) in 
view of Wu (U.S. Patent No. 5,679,601)(thc Wu reference). Applicant 
respectfully traverses the rejection. 

The Examiner used arguments similar to used to reject Claim 1 . A 
response to those arguments is provided above in the discussion of the rejection of 
Claim 1 in section 7B of this brief. In addition, the Examiner acknowledged with 
regard to Claim 7, that the Tu et al. reference docs not disclose using an REI etch 
i without a mask to remove a portion of the second nitride layer adjacent the 

i surface of the substrate in the contact opening without removing portions of the 
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second nitride layer covering the sidewalls of the contact opening and without 



removing portions of the first nitride layer overlaying the oxide layer. The 
Examiner suggests the Wu reference shows a process in which oxide is sealed by 
two nitride layers which combined with the Tu et al. reference makes Claim 7 

: obvious. The Examiner is incorrect. 

The Examiner in regards to the Wu reference, identifies pad oxide 1 2 of 
Figure 4 as the oxide, nitride 14 as the first nitride layer and nitride 22 (Figure 6 
and 7) as the second nitride layer patterned by a maskless RIE. Figure 8 shows 

c that a pattern is etched through a poly layer 20 between oxide and nitride layers, 

thermal oxide layer 18 and into substrate 10. This leaves oxide layer 12 
underlying oxide 1 8 exposed where the etch was made so they are not sealed in 
the final structure. Isolation oxide is formed in the recess in the substrate as 
shown in Figure 9 providing additional connected oxide unsealed by the nitride. 
Moreover, the opening in the nitride 14 is an isolation opening not a contact 
opening as is disclosed and claimed in Claim 7 of the present application. 
Accordingly, neither the Tu ct al. nor the Wu reference teach or suggest the 
elements as set out in claim 7 of the present application* 
Reversal of the rejection is requested. 

iL Rejection of claims 8-12 under 35 U.S. C- § 103(a) 

Claim 8-1 2 was also rejected by the Examiner as being unpatentable over 
Tu ct al (U.S. Patent No. 6,486,003)(the Tu et ah reference) in view of Wu (U.S. 
r Patent No. 5,679,601 )(the Wu reference). Applicant respectfully traverses the 

rejection. 

Claims 8-1 2 depend from claim 7, and, as such include the limitations 
discussed above with respect to claim 7« Therefore, claims 8-12 arc allowable. 
Reversal of the rejection is requested. 

D. Discussion of the rejection of claims 14 -17 under 35 UJS. C\ § 103(a) as 
i being unpatentable over Tu et al (VS. Patent No. 6,486,003) in view of Wu (U JS. 
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Patent No. 5,679,601) and Wolf et al. ("Silicon Processing for thfc VLSI Era, Vol. 1: 
Process Technology,* Lattice Press, Sunset Beach, CA (1986), pp. 15- 

i. Rejection of claim 14 under 35 U.S. C\ § 103(a) 

Independent claim 1 4 was also rejected by the Examiner as being 
unpatentable overTu et al (U.S. Patent No. 6,486,Q03)(thc Tu et al, reference) in 
view of Wu (U.S. Patent No. 5,679,60 l)(the Wu reference) and the Wolf et al. 
("Silicon Processing for the VLSI Era, Vol. 1 : Process Technology/' Lattice 
Press, Sunset Beach, CA (1 986), pp. 15, (the Wolf reference). Applicant 
respectfully traverses the rejection. 

The Examiner used arguments similar to those used to reject Claim 1 and 
7, In particular, that nitride 28 of the Tu et al. reference could be RIE etched 
without a mask to leave an oxide layer sealed by nitride. As pointed out above 
this is not the case. A response to that argument is provided above in the 
discussion of the rejection of Claim 1 and 7 in section 7B and 7C of this brief. 

Tn addition, the Examiner acknowledged that the Tu et al. reference does 
not disclose that implants are done through the nitride layer. However, the 
Examiner, citing the wolf reference, stated that implanting through surface layers 
was well known in the art and hence it was obvious. The novel aspect of this 
element is the fact that the nitride layer is used as a screen and is also used as part 
of a sealing layer. This simplifies the processing. Neither the Tu et al., the Wu 
nor the Wolf references alone or in combination teach or suggest this simplified 
process. a 

Moreover, in light of the Tu et al. reference it would not be obvious to 
implant through the nitride layer. In the Tu et al. reference, the nitride layer that 
the Examiner identifies as the first nitride layer of the claim is etched to form 
spacers on the sides of the gates (column 4 lines 20-25 of the Tu et al, reference). 
It is well known that the purpose of spacers formed on the sides of gates is to 
define the edges of the implanted sources and drains at a desired distance from the 
gates. To accomplish this goal, the spacers must be formed before the source and 
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drain implants are done and the remaining spacer material must block penetration 
of the implants into the surface of the semiconductor substrate. Thus it would not 
be possible to implant through nitride layer 24 of Tu et al. reference. ; 
Accordingly, the Tu et al. reference alone or in combination does not teach or 
suggest implanting through the nitride layer as is claimed in claim 14 of the 
present application. 

Reversal of the rejection is requested* 

iL Rejections of claims 15-17 under 35 U-S. C*. § 103(a) c 

Claims 1 5-17 were also rejected by the Examiner as being unpatentable 
over Tu ct al (U.S. Patent No, 6,486>003)(the Tu et al. reference) in view of Wu 
(U.S.. Patent No. 5,679,601 )(the Wu reference) and the Wolf et al. ("Silicon 
Processing tor the VLSI Era, Vol. 1 : Process Technology," Lattice Press, Sunset 
Beach, CA (1986), pp. 1 5, (the Wolf reference). Applicant respectfully traverses 
the rejection. 

Claims 15-17 depend from claim 14, and, as such include the limitations 
discussed above with respect to claim 14. Therefore, claims 15-17 arc allowable. 
Reversal of the rejection is requested* 
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8. SUMMARY j 

For the reasons argued above, Claims 1-12 and 14-17 were improperly rejected i 
under 35 U.S. C. § 103(a). ! i 

It is respectfully submitted that the art cited docs not render the claims obvious i 
and that the claims are patentable over the cited art. Reversal of the rejections and 
allowance of the pending claims arc respectfully requested. 



Attorneys for Applicant 
Fogg and Associates, LLC 
P.O. Box 581339 
Minneapolis, MN 55458-1339 
T 612 332-4720 
F 612 332-4731 
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CLAIMS APPENDIX 



The Claims on Appeal 



1 « (Previously presented) A method of forming a sealing nitride layer overlaying 
a oxide layer in a contact opening of an integrated circuit, the method comprising: 

forming a second layer of nitride overlaying a first layer of nitride without any 
intervening layers between the first and second layers of nitride to form the scaling 
nitride layer, the second layer of nitride further overlaying and in contact with an exposed 
portion of a surface of a substrate in the contact opening and sidewalls of the contact 
Opening; and 

using reactive ion etching (R1E etch) without a mask to remove a portion of the 
second nitride layer adjacent the surface of the substrate in the contact opening to expose 
a portion of the surface of the substrate in the contact opening without removing portions 
of the second nitride layer covering the sidewalls of the contact opening. 

2. (Original) The method of claim 1, wherein the second layer of nitride is 
formed by low pressure chemical vapor deposition. 

3. (Original) The method of claim 1, wherein the second layer of nitride is 
formed by plasma enhanced chemical vapor deposition. 

4. (Original) The method of claim 1, wherein, at least a portion o f the first layer 
of nitride remains overlaying the oxide layer after the R1E etch is applied. 

5. (Original) The method of claim 1 , wherein the RIE etch is applied for a pre- 
determined amount of time. 

6. (Original) The method of claim 5, wherein the pre-determined amount of time 
is the time it takes to remove a portion of the second layer of nitride from the surface of 
the substrate in the contact opening. 
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7. (Previously presented) A method of forming an integrated circuit, the method £ 
comprising: 

forming a layer of oxide over a surface of a substrate; » 

forming a first layer of nitride overlaying the layer of oxide; 

Forming a contact opening through the first layer of nitride and the oxide layer to 
expose a portion of the surface of the substrate; 

forming a second layer of nitride overlaying the first layer of nitride, the second 
layer of nitride also overlaying the exposed portion of the surface of the substrate in the i 
contact opening and sidewalfs of the contact opening; and 

using a reactive ion etch (RIE etch) without a mask on the substrate for a pre- 
determined amount of time to remove a portion of the second layer of nitride overlaying 
the surface of the substrate in the contact opening without removing the portions of the . 
second nitride layer overlaying the sidewalls of the contact opening and without 
removing portions of the first nitride layer overlaying the oxide layer, wherein the oxide 
layer is sealed by the first and second nitride layers. 

8* (Original) The method of claim 7 f wherein the contact opening through the 
first nitride layer and the oxide layer is done with a dry etch with one mask to form an 
anisotropic contact opening. 

9. (Original) The method of claim 7, wherein the oxide layer is thermally grown, 

1 0. (Original) The method of claim 7, wherein the oxide layer is deposited. 

1 1 . (Original) The method of claim 7, wherein the first and second layers of 

nitride are formed by low pressure chemical vapor deposition. ) 

12. (Original) The method of claim 7, wherein the first and second layers of the ' 
nitride are formed by plasma enhanced chemical vapor deposition. 
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: 13. (Canceled) 

> 14. (Previously presented) A method of forming semiconductor devices in an 

: integrated circuit comprising: 

forming a plurality of device regions of a fir$t conductivity type in a substrate 
adjacent a surface of the substrate; 

forming an oxide layer over a surface of a substrate; 
i patterning the oxide layer to expose pre-selected portions of the surface of the 



forming a first layer of nitride overlaying the oxide layer and the exposed portions 
of the surface of the substrate; 

implanting ions of a second conductivity type through the layer of nitride into the 
substrate to form device regions of the second conductivity type, wherein remaining 
portions of the oxide layer under the nitride layer selectively stop the ions from entering 
the substrate to selectively define edges of the device regions of the second conductivity 
type; 

forming contact openings to expose a portion of each of the device regions of the 
first and second conductivity type in the substrate; 

forming a second layer of nitride over the first layer of nitride, the second layer of 
nitride also overlaying the exposed portions of each of the device regions in their 
associated contact openings and sidewalls of each of the contact openings; and 

exposing the substrate to a reactive ion etch (R1E etch) for a pre-determincd 
amount of time to remove portions of the second layer of nitride adjacent a surface of 
each device region in an associated contact opening, wherein the substrate is not exposed 
to the RIE etch long enough to remove all of the portions of the second nitride layer 
overlaying the respective sidewalls of each of the contact openings and portions of the 
first layer of nitride overlaying the oxide layer so that the oxide layer remains scaled by 
? the first and second layers of nitride. i 



substrate; 
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1 5. (Original) The method of claim 14, wherein the contact Openings made 
through the first nitride layer and the oxide layer to associated device regions are done 
with a dry etch with a single mask to form anisotropic contact openings* 



1 6. (Original) The method of claim 14, wherein the first and second layers of 
nitride are formed by low pressure chemical vapor deposition, 

1 7. (Original) The method of claim 14, wherein the first and second layers of the 
nitride arc formed by plasma enhanced chemical vapor deposition. * 

18-22. (Canceled) 
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